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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 3-4, 7-9, and 13-14 are rejected under 35 U.S. C. 102(b) as being anticipated by 
Johnson (US Patent No. 4,868,504). 

Referring to claim 3, Johnson discloses an apparatus for determining presence of an 
object, comprising: 

a. an emitter adapted to produce and propagate a time varying primary 
electromagnetic field (col. 3, lines 18-28, figure 1; col. 4, lines 39-54, figure 3); 

b. at least one sensor, the sensor adapted to receive a secondary electromagnetic 
field, the secondary electromagnetic field produced by the object as a function of the primary 
electromagnetic field (col. 3, lines 28-30); 

c. the sensor coupled to a receiver, the receiver adapted to determine difference in 
phase between the primary electromagnetic field and the secondary electromagnetic field and to 
provide information corresponding to identification of the material forming the object as a 
function of the phase differences (col. 5, lines 19-59); and 

d. in which the primary electromagnetic field contains at least one code and the at 
least one sensor uses the code of the primary electromagnetic field to determine the phase 
differences (col. 6, lines 26-65). 
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As to claim 4, Johnson discloses an apparatus for determining presence of an object in 
which the at least one sensor is adapted to determine amplitude of the secondary electromagnetic 
field and to provide information corresponding to distance of the object to the at least one sensor 
(col. 5, lines 60-66). 

Referring to claim 7, Johnson discloses an apparatus for determining presence of an 
object in which the at least one sensor is adapted to provide information corresponding to 
identification of material forming the object based at least in part on determining from the phase 
differences information relating to conductivity and permeability of the material (col. 5, lines 35- 
59). 

As to claim 8, Johnson discloses an apparatus for determining presence of an object in 
which the emitter is adapted to emit, and the at least one sensor is adapted to sense, a plurality of 
primary electromagnetic fields, at least some of the fields varying in at least one property from 
other of the fields (col. 5, lines 19-34). 

Referring to claim 9, Johnson discloses an apparatus for determining presence of an 
object, comprising: 

a. an emitter adapted to produce and propagate a time varying primary 
electromagnetic field (col. 3, lines 18-28, figure 1; col. 4, lines 39-54, figure 3); 

b. at least one sensor, the sensor adapted to receive a secondary electromagnetic 
field, the secondary electromagnetic field produced by the object as a function of the primary 
electromagnetic field (col. 3, lines 28-30); 

c. the sensor coupled to a receiver, the receiver adapted to determine difference in 
phase between the primary electromagnetic field and the secondary electromagnetic field and to 
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provide information corresponding to identification of the material forming the object as a 
function of the phase differences (col. 5, lines 19-59); and 

d. in which the at least one sensor determines the phase differences using a clock 
that is also used by the emitter (col. 6, lines 26-33). 

As to claim 13, Johnson discloses an apparatus for determining presence of an object, 
comprising: 

a. an emitter adapted to produce and propagate a time varying primary 
electromagnetic field (col. 3, lines 18-28, figure 1; col. 4, lines 39-54, figure 3); 

b. at least one sensor, the sensor adapted to receive a secondary electromagnetic 
field, the secondary electromagnetic field produced by the object as a function of the primary 
electromagnetic field (col. 3, lines 28-30); 

c. the sensor coupled to a receiver, the receiver adapted to determine difference in 
phase between the primary electromagnetic field and the secondary electromagnetic field and to 
provide information corresponding to identification of the material forming the object as a 
function of the phase differences (col. 5, lines 19-59); and 

d. in which the emitter includes a resonant power circuit in order to produce the 
primary electromagnetic field (col. 5, lines 4-15). 

Referring to claim 14, Johnson discloses an apparatus for determining presence of an 
object further comprising at least one nulling emitter adapted to produce and propagate a nulling 
electromagnetic field in order to reduce effects of the primary electromagnetic field on the at 
least one sensor (col. 1, lines 54-59). 
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Claim 1 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Michiguchi et al. 
(US Patent No. 4,706,031). 

Referring to claim 11, Michiguchi et al. discloses an apparatus for determining presence 
of an object (col. 22, lines 66-67; figure 4), comprising: 

a. an emitter adapted to produce and propagate a time varying primary 
electromagnetic field (col. 9, lines 7-18; col. 22, line 68); 

b. at least one sensor, the sensor adapted to receive a secondary electromagnetic 
field, the secondary electromagnetic field produced by the object as a function of the primary 
electromagnetic field (col. 9, lines 18-22; col. 23, lines 1-3); 

c. the sensor coupled to a receiver, the receiver adapted to determine difference in 
phase between the primary electromagnetic field and the secondary electromagnetic field and to 
provide information corresponding to identification of the material forming the object as a 
function of the phase differences (col. 23, lines 4-13); and 

d. in which the emitter is adapted to pulse width modulate the primary 
electromagnetic field (col. 9, lines 52-56). 

Allowable Subject Matter 

Claims 5-6 are objected to as being dependent upon a rejected base claims 3-4, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The reason for allowance of the claims 5-6 is the inclusion of sensing gradient in the 
secondary electromagnetic field by at least two sensors to provide information relating to 
direction and distance of the object from at least one of the sensors. 
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Claim 12 is objected to as being dependent upon a rejected base claim 1 1, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The reason for allowance of claim 12 is the inclusion of switched capacitors in order to 
pulse width modulate the primary electromagnetic field. 

Claim 1 is allowed. 

The reason for allowance of claim 1 is the inclusion of the active subsystem including a 
plurality of sensors is adapted to shape the transmitted field in the vicinity of the sensors in order 
to reduce the sensors' sensitivity to the transmitted field and to desensitize the sensors to 
movement with respect to the active subsystem. 

The closest reference 4,868,504 teaches a transmitter coil and receiver coil are mounted 
on opposite ends to produce a null signal in the receiver circuit. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Patent No. 4,072,942 to Alongi U.S. Patent No. 5,576,627 to McEwan 

U.S. Patent No. 6,21 1,807 to Wilkison U.S. Patent No. 6,362,737 to Rodgers et al. 
"Use of Superconductive Gradiometer in an Ultrasensitive Electromagnetic Metal 

Detector", Czipott et al., EEEE Transactions on Magnetics, Vol. 25, No. 2, March 1989, Pages 

1204-1207 

"Usage of Millimeter Waves in On-Board Radar for Detection of Objects on Small Depth 
in Ground", Bakhvalov et al., 2000 IEEE, Pages 432-434 
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"Electromagnetic Imaging of Underground Targets Using Constrained Optimization", 
Chaturvedi et al., IEEE Transactions on GeoScience and Remote Sensing, Vol. 33, No. 3, 1995, 
Pages 551-561 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toan M Le whose telephone number is (571) 272-2276. The 
examiner can normally be reached on Monday through Friday from 9:00 AM. to 5:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Toan Le 

September 8, 2005 
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